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HISTORICALLY,development of site index curves has been carried out with either
cross-sectional data or stem analysis data (see Monserud 1984). For cross-sectional
data, a series of heights and ages for trees comprising a select component of the
stand (e.g., dominants or dominants and codominants) are sampled. Either a
freehand curve is drawn through the height-over-age plot of the data (see Dunning
1942, Dunning and Reineke 1933, Arvanitis and others 1964) or a mathematical
model is fit to the pooled data using least squares techniques (e.g., Brickell 1968).
This curve is termed a "guide curve." A series of proportioned curves all having
the same shape (anamorphic) are then generated around the mean regression line
to describe other site classes. The curves, so generated, are usually sigmoid and
are commonly called "site curves."

Most current research utilizes stem analysis data (e.g., Carmean 1972, Krumland
and Wensel 1977, Barrett 1978, Monserud 1984) which provides improved es-
timates of site productivity in part because multiple observations of individual
trees comprise a real growth series (Curtis 1964). Simple and complex forms of
the Chapman-Richards growth model are often used to model height growth of
site trees using pooled stem analysis data (e.g., Carmean 1971, 1972; Monserud
and Ek 1976; and Krumland and Wensel 1977). In simplest form, the Chapman-
Richards model produces anamorphic site curves (e.g., Lundgren and Dolid 1970).
In more complex forms, height is no longer constrained to be proportional to site
at a given age and thus polymorphic curves can be generated. Another approach
to generation of polymorphic site curves is given by Bailey and Clutter (1974).
They assumed that the logarithm of height is a linear function of the inverse of
age raised to a constant power. Then by identifying a parameter that influenced
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Improved Estimates of Site Index Curves 
Usinga Varying-Parameter Model 

GREG S. BIGING 

ABsrRAcr. Current methods for developing site index curves from stem analysis data or from 
remeasured permanent plots commonly regress height on age (or age and site) using a nonlinear 
regression model fitted to the pooled observations. While this is a computationally efficient 
method, it does not satisfactorily account for between-tree differences in individual tree height 
groV\,th.This paper presents a varying-parameter (linear random regression coefficient) model that 
is derived by fitting height growth models to each individual tree in the data set. A weighted least 
squares technique is then employed to combine these individual estimates to form a mean estimate 
of the parameters of a sigmoid height growth model. These parameters are then used to predict 
the height development of site trees. An example of the procedure is given using stem analysis 
data from primarily dominant trees in the young-growth mixed conifer forests of California.
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